The effect of foliar application of graduated Se rates (0.5, 1.0, 10 and 20 g Se/ha) on the winter wheat grain yield and Se accumulation in grain was investigated in the accurate field fertilization experiment. Selenium fertilization was realized together with the application of liquid fertilizer DAM-390 (30 kg N/ha) in the growth stage of the 6 th leaf (Zadoks = 29). Applied treatments of Se fertilization did not influence the yields of grain. These yields fluctuated within the range of from 5.98 to 6.08, 5.65 to 5.71, and 7.78 to 8.04 t/ha of grain in the years 1999, 2000 and 2001, respectively. Highly significant lower grain yields in the year 2000 comparing to the other experimental years were caused by unfavorable weather conditions. Both the rates of 10 and 20 g Se/ha highly significantly increased Se accumulation in grain in all experimental years. The average Se content in grain dry matter was 0.045 mg/kg under unfertilized treatment and with the Se rates of 10 g and 20 g/ha it increased to the value of 0.088 and 0.145 mg/kg, respectively. The total offtake of Se by grain yield increased in the similar way. It results from the experiment that the rate of 10 g Se/ha is sufficient for achieving the required Se content in winter wheat grain.
Selenium is considered to be an essential element for humans, animals and some species of microorganisms. Se enters the food chain through the plants which take it up from soil (Rayman 2000) . Recently the insufficient input of Se into human organisms has been frequently discussed. Low Se status in human organism may increase the risk of cardiovascular, cancer and other diseases, which are caused by free radicals (Merian 1991 , Rayman 2000 . One of the effective measures to solve this situation seems to be the supplement of Se into the food chain. Supplementation of Se into the fertilizers (16 mg/kg for fertilizers established for grain production and 6 mg/kg to those for fodder production) started statewide in Finland in 1984 Lahermo et al. (1998 .
Because of the subsequent significant increase of Se in food chain, the amount of Se added to all fertilizers has decreased to 6 mg/kg since 1990 (Aro et al. 1995) . Foliar application of Se in the form of Na 2 SeO 3 under various crops is stated by MacLeod et al. (1998) and Cao et al. (2001) . Differences between essential and toxic rates of Se are very narrow (Tan et al. 2002 , Fargašová 2004 , Fargašová et al. 2006 .
Se uptake by Slovak Republic population is low and ranges from 0.027 to 0.043 mg per day. This low uptake is caused by low content of Se in soils and subsequently in plants, cereals, animals and other parts of food chain. Below average content of Se (from 0.2 to 0.33 mg/kg) is characteristic for a majority of Slovak soils. It includes the prevailing part of Podunajská nížina (upper part of Žitný ostrov and hills), the whole Považské podolie, Orava, Kysuce, vulcanic mountains, northern Spiš and southern Slovak basins.
Average Se concentration in cereals in Slovakia amounts 0.024 mg/kg of grain dry matter, ranging from 0.006 to 0.122 mg/kg. For wheat the range fluctuates from 0.008 to 0.122 mg/kg (0.029 mg/kg on the average), for barley from 0.008 to 0.069 (0.023 mg/kg on the average) and for rye from 0.006 to 0.036 (0.015 mg/kg averagely) (Melicherčík and Melicherčíková 1997) .
In this contribution the effect of Se foliar application (together with nitrogen) on the winter wheat grain yield, uptake and accumulation of Se by winter wheat grain is evaluated and discussed. Table 1 . Average year atmospheric temperature represents 10.46°C and annual sum of precipitation amounts 479.2 mm (Kožnarová and Klabzuba 2002) . From the viewpoint of temperature the year 1999 was normal (June was very warm), but over normal wet in precipitation, particularly during summer months. As far as the temperature is concerned the year 2000 was over normal (April extremely warm, May and June very warm) and under normal in precipitation (April dry, May and June very dry). As to the temperature, the year 2001 was normal and insufficient in precipitation (dry April and very dry June). More detailed data on weather conditions of experimental stand in investigated years are stated by Ducsay and Ložek (2004) . Productive fertilizing of winter wheat with nitrogen jointly (together) with foliar application of graduated rates of Se was realized at the growth stage of the end of tilling (Zadoks DC = 29) (Chang et al. 1974) . Liquid fertilizer DAM-390 and solution of sodium selenite (Na 2 SeO 3 .5 H 2 O) were used for fertilizing. Experimental treatments are illustrated in Table 2 . Harvest of the crop was performed by small-plot combine machine. Soil and plant analyses were done by common methods. Se content in wheat grain was determined by HG-AAS method using VARIAN SPECTRAA 300A VGA-76 apparatus. The values of grain yields and Se accumulation were evaluated statistically by analysis of variance and differences between the years and treatments by LSD test, respectively.
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RESULTS AND DISCUSSION
Various weather conditions highly significantly influenced the winter wheat grain yields in the respective experimental years. The highest yield was harvested in experimental year 2000/2001 (average of all treatments was 7.97 t/ha). Growing season 1998/1999 was on the level of 40-years normal in both temperature and precipitation and achieved average grain yield represented 6.02 t/ha. Considerable yield decline happened in experimental year 1999/2000 when average yield of grain was 5.68 t/ha. Hubík (1995) and Ducsay and Ložek (2004) report significant effect of weather conditions on the winter wheat grain yield formation. Three-year average results (Table 3) in treatment without its application reached the value of 0.045 mg/kg in dry matter of wheat grain. Mihailovic et al. (1996) state average content of Se in wheat grain in Serbia amounting the value of 0.027 mg/kg. Alfthan et al. (1992) found in some regions of Hungary average content of Se of 0.034 mg/kg in wheat grain dry matter. Applied rate of Se (0.5 g/ha Se) did not cause statistically significant increase of Se content in grain (0.046 mg/kg Se). Foliar application of 1, 10 and 20 g Se/ha significantly increased Se content in wheat grain to 0.061, 0.088 and 0.145 mg/kg, respectively in comparison with treatment without Se. Milovac et al. (1998) found that foliar application of sodium selenite in the rate of 6 and 12 g Se/ha caused arise of Se content in wheat grain on the values ranging from 0.042 to 0.067 mg/kg and from 0.065 to 0.180 mg/kg dry matter, respectively, what is in harmony with our results. In Finland, effect of Se supplement into the fertilizers applied for field crops fertilization increased average Se content in wheat grain dry matter to the value of 0.174 mg/kg. According (Aro et al. 1995) . The plant availability of soil Se varies according to its oxidation state. For example, the selenate form (Se 6+ ) is to 10 to 20 times more available than the selenite form (Se 4+ ). MacLeod et al. (1998) state that the Se accumulation in barley grain achieved the level of 0.512 and 1.130 mg/kg in the consequence of the foliar application of Se in the rate of 10 to 20 g Se, respectively in the form of sodium selenate.
An increasing rate of foliar Se application evocated arises of its removal by wheat grain from one hectare (Table 4 ). The highest average removal was found under the application of 20 g Se/ha amounting the value of 815.89 mg Se/ha and representing so the increase by 232.3% in comparison with control treatment without Se application. Effect of increasing rates of applied Se on the transition of Se to the wheat grain can be seen in Table 5 . If 1 g of Se/ha was applied, 9.3% of this amount was transited to wheat grain. This transition represented 2.4 and 2.9% of total applied Se when the rates of 10 and 20 g Se/ha, respectively were applied. 
